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(57) ABSTRACT 

This electric arti?cial larynx 1 comprises a sound source 
generating unit 3 Which is held by interposition means 2 
attached directly or indirectly to the human body 10 and can 
be alWays placed near the cervical region 10a and a portable 
controller 4 Which is separated from the sound source 
generating unit 3 and operates the sound source generating 
unit 3. The controller 4 preferably comprises a control signal 
generating unit Which includes a sensor for detecting ID 
biological information or a sWitch 12 for supplying a signal 
and a control unit 16 Which drives and controls the sound 
source generating unit 3 in response to a signal from the 
control signal generating unit and has a poWer source unit 15 
for supplying poWer to the sound source generating unit 3. 
The sound source generating unit 3 may be caused to output 
a sound using sound source data based on the voice data of 
an operator before an operation for removing the larynx, or 
storage means for storing sound source data for singing a 
song may be provided in the controller 4 detachably. 

4 Claims, 9 Drawing Sheets 
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ELECTRIC ARTIFICIAL LARYNX 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an electric arti?cial larynx 
Which is an apparatus used by a person Who cannot vocaliZe 
oWing to an operation for removing the larynx for the reason 
of laryngeal cancer or the like to vocaliZe again. 

2. Description of the Related Art 
When the larynx is removed, the vocal cords Which are a 

sound source for vocaliZing are lost. Therefore, a person 
Whose vocal cords have been removed cannot vocaliZe. 
HoWever, even When the vocal cords are lost, articulating 
organs such as the tongue and lips still remain. Therefore, if 
a sound source can be formed in place of the vocal cords by 
any means, vocaliZing Which may be incomplete is possible. 

Substitute vocaliZation means based on this principle 
include gullet vocaliZation, operational sound language 
preservation, electric arti?cial larynx and the like. The gullet 
vocaliZation is that a belch-like air stream is burst forth to 
make sounds Which are changed by the tongue, lips and the 
like for vocaliZing. This gull vocaliZation does not require an 
extra device and enables a person having no vocal cords to 
vocaliZe freely anyWhere once he/she masters this tech 
nique. HoWever, the gull vocaliZation involves such defects 
that it takes time to master this gull vocaliZation, it is dif?cult 
for a sickly person or aged person to master this and it is 
impossible to vocaliZe loud. 
An example of the operational sound language preserva 

tion includes an arti?cial vocal organ disclosed by Japanese 
Patent Application Laid-open No. Hei 6-133993. Since this 
arti?cial vocal organ is buried in the body, there is no trouble 
of carrying an extra device and a person having this arti?cial 
vocal organ can vocaliZe freely anyWhere like the gull 
vocaliZation. HoWever, the arti?cial vocal organ requires an 
extra surgical operation on the trachea and must be 
exchanged and cleaned every about 8 Weeks due to the 
generation of adherents or bacteria. 

The electric arti?cial larynx forms a substitute sound 
source in place of the vocal cords mechanically or electro 
mechanically and this substitute sound source is introduced 
into the oral cavity to enable a person Who had an operation 
for removing the larynx to vocaliZe. This electrical arti?cial 
larynx is used in such a manner that it is pressed against the 
cervical region of the human body and a sWitch is operated 
With a ?nger When the person Wants to vocaliZe. Therefore, 
it has such troubles that this device must alWays be carried 
and the Work of pressing the sWitch against the cervical 
region and operating the sWitch must be carried out every 
time the person vocaliZes. 

HoWever, this electrical arti?cial larynx does not need 
long-time training like the gull vocaliZation and can be used 
by a sickly person and aged person With ease. Unlike the 
arti?cial vocal organ, a special surgical operation or regular 
exchange and Washing are not necessary and the electrical 
arti?cial larynx is very easy to handle. Since the electrical 
arti?cial larynx has such advantages, it is indispensable as 
substitute vocaliZation means. 

Conventional electrical arti?cial larynxes have a sWitch 
for turning on and off a substitute sound source. A person 
Who had an operation for removing the larynx only turns on 
and off the substitute sound source by operating this sWitch 
With his/her ?nger to vocaliZe. It is a Well knoWn fact that 
When a non-handicapped person vocaliZes, he/she changes 
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2 
the basic frequency and sound volume of the vocal cords 
according to the contents of vocaliZing to express accent and 
intonation or change the tone of voice. In contrast to this, it 
is impossible to express accent and intonation or change the 
tone of voice With substitute sound sources formed by the 
conventional electric arti?cial larynxes because they are a 
substitute sound source having a ?xed basic frequency and 
a ?xed sound volume. As a result, they have a serious 
problem that the person Who had an operation for removing 
the larynx can vocaliZe only in an unnatural voice. 
The in?uence that this problem exerts upon the daily life 

of the person Who had an operation for removing the larynx 
is extremely large. That is, a lot of mental anguish has been 
complained that he/she cannot be understood What his 
he/she says, his/her delicate feeling cannot be expressed, it 
is hard to vocaliZe over the phone, or vocaliZing With 
another person makes him/her feel ashamed or irritated, or 
surprises another person because his/her voice is unnatural. 

It is needless to say that the basic frequency and sound 
volume of the vocal cords must be changed to sing a song. 
HoWever, since the conventional electric arti?cial larynxes 
can form only a sound source having a ?xed basic frequency 
and a ?xed sound volume as described above, it is impos 
sible to sing a song With the electric arti?cial larynxes. 

To solve the above problems, the applicants jointly devel 
oped electric arti?cial larynxes as disclosed by Japanese 
Patent Application Laid-open Nos. Hei 7-433 and Hei 
8-265891. The electric arti?cial larynx disclosed by Japa 
nese Laid-open Patent Application No. 7-433 makes it 
possible to express accent and intonation or change the tone 
of voice While vocaliZing by controlling the basic frequency 
and sound volume of a substitute sound source output from 
an acoustic converter according to information on respira 
tion and the like detected by biological information detect 
ing means. Therefore, it is possible to vocaliZe in a more 
natural voice. 

Information for controlling the basic frequency and sound 
volume is recorded in an information recording medium in 
advance so that the basic frequency and sound volume of the 
substitute sound source output from the acoustic converter 
can be controlled according to information read from this 
information recording medium. Therefore, especially When 
information for controlling the basic frequency and sound 
volume is predetermined as in the case that Words and 
sentences Which are used frequently are vocaliZed or a song 
is sung, a great effect is obtained. 

Further, the electric arti?cial larynx disclosed by Japanese 
Laid-open Patent Application No. 8-265891 comprises a 
sWitch for turning on and off a sound produced from an 
acoustic converter and a unit for changing the basic fre 
quency and volume of the sound Which is integrated With the 
sWitch. Therefore, operation ef?ciency is greatly improved, 
accent and intonation are easily expressed, a more natural 
voice can be obtained, and the device can be reduced in siZe 
and cost. 

Since a pieZoelectric sounding body or electronic sound 
ing body is used as the acoustic converter, reductions in siZe 
and cost are possible and a more natural voice can be 
obtained due to quick response and a Wide frequency band. 

Thus, the electric arti?cial larynxes developed by the 
applicant solve the problems of the prior art, greatly improve 
the quality of sound, produce a sound similar to a human 
voice and enhance convenience. 

HoWever, the electric arti?cial larynxes disclosed by the 
above publications still have a problem With operation 
ef?ciency Which is one of the defects of the prior art. That 
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is, all the electric arti?cial larynxes of the prior art produce 
a sound by applying a sound source generating unit to the 
cervical region of an operator and operating a sWitch for 
turning on and off the sound source While holding the body 
With one hand. The body of each of the devices incorporates 
a control circuit for controlling the sound source generating 
unit and a poWer source unit for supplying poWer to the 
sound source generating unit in addition to the sound source 
generating unit and has a total Weight of more than 100 g and 
a length of more than 10 cm. 

The body of this electric arti?cial larynx must be brought 
up to the cervical region each time an operator Wants to 
vocaliZe, Which is an operation trouble for the operator (a 
person Whose had an operation for removing the larynx). 
Since the electric arti?cial larynx must be operated by 
holding the body With one hand, only the other hand can be 
used While vocaliZing. Therefore, the operator cannot take a 
memo While talking on the telephone or cannot vocaliZe 
When Work requiring both hands is carried out With the result 
that good communication cannot be made, thereby making 
it dif?cult for a person Who had an operation for removing 
the larynx to return to the society, Which is a serious problem 
to be solved. 

SUMMARY OF THE INVENTION 

It is an object of the present invention Which has been 
made to solve the above problem to provide an electric 
arti?cial larynx Which improves operation ef?ciency by 
eliminating the trouble of bringing a sound source generat 
ing unit up to the cervical region each time an operator 
vocaliZes. It is another object of the present invention to 
provide an electric arti?cial larynx Which enables an opera 
tor to use both hands When vocaliZing. It is still another 
object of the present invention to provide an electric arti? 
cial larynx Which can reduce the siZe of a sound source 
generating unit and does not provide an operator With a 
feeling of physical disorder When only the sound source 
generating unit is attached near the cervical region. 

According to a ?rst aspect of the present invention, there 
is provided an electric arti?cial larynx Which comprises a 
sound source generating unit Which is held by interposition 
means attached directly or indirectly to the human body and 
can be alWays placed near the cervical region and a portable 
controller Which is separated from the sound source gener 
ating unit and can operate the sound source generating unit. 
Therefore, only the sound source generating unit can be 
placed near the cervical region and the controller can be 
stored in clothes or the like. As a result, it is not necessary 
to bring the sound source generating unit up to the cervical 
region by hand each time an operator vocaliZes, thereby 
greatly improving operation ef?ciency. In addition, the con 
troller is devised to enable the operator to use both hands 
freely When vocaliZing. The interposition means is a band 
Wound round the neck, an accessory covering the vocal 
cords, a member projecting toWard the cervical region from 
a device attached to the arm or shoulder, or the like. 

According to a second aspect of the present invention, 
there is provided an electric arti?cial larynx Wherein the 
above controller comprises a control signal generating unit 
Which includes a sensor for detecting biological information 
or a sWitch for supplying a signal and a control unit Which 
drives and controls the sound source generating unit in 
response to a signal from the control signal generating unit 
and has a poWer source unit for supplying poWer to the 
sound source generating unit. Therefore, the sound source 
generating unit can be easily controlled by the sensor or the 
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like of the controller and supplied With poWer by the poWer 
source unit of the control unit. The sensor for detecting 
biological information may be an exhalation sensor for 
detecting the exhalation of an operator, a muscle potential 
sensor for detecting the potential of muscle near the mouth 
portion of an operator, a sensor for detecting the movements 
of ear holes Which are considered as the movements of jaWs, 
a brain Wave sensor for detecting changes in brain Waves 
Which are considered as the movement of the mouth or the 
Will of vocaliZing, or the like. 

According to a third aspect of the present invention, there 
is provided an electric arti?cial larynx Wherein the interpo 
sition means is a band Wound round the neck and the control 
signal generating unit is an exhalation sensor for detecting 
biological information attached to the band. When the sound 
source generating unit is attached to the band, it can be 
contacted to the cervical region and can be alWays placed on 
the cervical region unless the band comes off from the neck. 
In addition, as the exhalation sensor can be attached to the 
band, another device for attaching the sensor is not required, 
thereby making it possible to reduce the siZe of the apparatus 
and easy to handle the apparatus. Further, since the exhala 
tion sensor can be attached to the band, both hands are free 
and can be used to do other Work While vocaliZing. 
According to a fourth aspect of the present invention, 

there is provided an electric arti?cial larynx Wherein the 
control signal generating unit comprises a pressure sWitch 
?xed to a ?nger sack and a pressure sensor Which is operated 
by this pressure sWitch. Since the pressure sensor is operated 
by the pressure sWitch ?xed to the ?nger sack, the sound 
source generating unit can be controlled by slight changes in 
the pressure of a ?nger. Therefore, the sound source gener 
ating unit can be controlled While other Work, for example, 
carrying a book or reading a book can be continued With a 
hand having the ?nger sack. 

According to a ?fth aspect of the present invention, there 
is provided an electric arti?cial larynx Which comprises a 
sound source generating unit for generating a sound source 
by opposing a vibration sheet to a shaft Which operates 
together With the coil of a voice coil motor and butting this 
shaft against the vibration sheet intermittently and a con 
troller for controlling this sound source generating unit, 
Wherein the shaft or the coil is supported by an elastic 
member both ends or peripheral end of Which is ?xed to the 
yoke of the voice coil motor, and at least the coil and a coil 
holder are stored in the yoke. In this invention, the Weight of 
the apparatus can be reduced by using the voice coil motor, 
rubber supporting the shaft or coil is ?xed to the yoke, and 
at least the coil and the coil holder are stored in the yoke, 
thereby making it possible to ?atten the yoke Without 
increasing the thickness thereof. As a result, even When the 
sound source generating unit is alWays placed near the 
cervical region, it does not give an operator a feeling of 
physical disorder. As the elastic member is used rubber, 
sheet spring, resin having elasticity or the like. 

According to a sixth aspect of the present invention, there 
is provided an electric arti?cial larynx Which comprises a 
sound source generating unit for generating a sound source 
by opposing a vibration sheet to a shaft Which operates 
together With the coil of a voice coil motor and butting this 
shaft against the vibration sheet intermittently and a con 
troller for controlling this sound source generating unit, 
Wherein the sound source generating unit is installed such 
that it can contact the cervical region, and the controller is 
separated from the sound source generating unit and can be 
stored in part of clothing covering the human body. 
Therefore, only the sound source generating unit Whose 
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Weight has been reduced can be always placed on the 
cervical region. As a result, the trouble of bringing the sound 
source generating unit up to the cervical region each time an 
operator vocaliZes is eliminated, thereby improving opera 
tion ef?ciency. Since the heavy controller can be stored in 
part of clothes, only the small-siZed sound source generating 
unit can be seen, Which greatly reduces a third person’s 
feeling of difference. The clothing material may be clothes 
such as a business suit, trousers, coat, blouse or slacks, 
pouch to be put on the Waist, small bag to be hung from the 
shoulder, hat to be put on the head, or the like. 

According to a seventh aspect of the present invention, 
there is provided an electric arti?cial larynx Which com 
prises a sound source generating unit for generating a sound 
source by opposing a vibration sheet to a shaft Which 
operates together With the coil of a voice coil motor and 
butting this shaft against the vibration sheet intermittently 
and a controller for controlling this sound source generating 
unit, Wherein the sound source generating unit is separated 
from the controller, and the thickness of the sound source 
generating unit is set to 5 to 15 mm. Therefore, the sound 
source generating unit can be made light in Weight and small 
in siZe, thereby making it possible to place it alWays on the 
cervical region. As a result, the trouble of bringing the sound 
source generating unit to the cervical region each time an 
operator vocaliZes is eliminated, thereby improving opera 
tion efficiency. Since the thickness of the sound source 
generating unit is 5 to 15 mm, it does not project too much 
even When it is placed near the cervical region, Which does 
not give an operator or a third person a feeling of difference. 

According to an eighth aspect of the present invention, 
there is provided an electric arti?cial larynx Wherein the 
controller has a poWer source for driving a voice coil motor. 
Therefore, the poWer source for control can be shared by the 
sound source generating unit. 

According to a ninth aspect of the present invention, there 
is provided an electric arti?cial larynx Wherein the sound 
source generating unit is attached to interposition means 
?xed to the human body or a clothing material covering the 
human body and can be moved in a predetermined direction 
based on the interposition means When or right before a 
sound is produced from the sound source generating unit. 
Therefore, While the sound source generating unit is attached 
to the interposition means, it is not contacted to the cervical 
region but can be contacted to the cervical region only at the 
time of vocaliZing. As a result, When an operator is silent, 
he/she does not feel the application of the sound source 
generating unit on the cervical region and feels free from the 
application. 

According to a tenth aspect of the present invention, there 
is provided an electric arti?cial larynx Wherein the control of 
the sound source generating unit by the controller is carried 
out Wireless and the supply of poWer to the sound source 
generating unit is carried out by a poWer source placed in a 
portion other than the controller. Since the sound source 
generating unit is controlled Wireless, a control lead Wire for 
connecting the sound source generating unit to the controller 
is not required, thereby making it possible to increase the 
freedom of installing the controller. For example, the poWer 
source of the poWer source generating unit is stored in a 
pouch put on the Waist and the controller is shaped like a 
WristWatch or mechanical pen so that it can be placed around 
an exhalation sensor. 

According to an eleventh aspect of the present invention, 
there is provided an electric arti?cial larynx Which has a 
controller for causing the sound source generating unit to 
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output a sound using sound source data based on the voice 
data of an operator before an operation for removing the 
larynx. Since the output sound is based on the voice data of 
the operator before the operation, he/she can vocaliZe in? 
nitely in a voice similar to his/her oWn voice before the 
operation. 

According to a tWelfth aspect of the present invention, 
there is provided an electric arti?cial larynx Which com 
prises a controller having sound source data based on the 
voice data of an operator before an operation for removing 
the larynx and a sound source generating unit for outputting 
a sound using the sound source data. The voice data of the 
operator before the operation is stored in the control unit, 
thereby making it possible for the operator to vocaliZe in a 
voice similar to his/her oWn voice before the operation. 

According to a thirteenth aspect of the present invention, 
there is provided an electric arti?cial larynx Which com 
prises a sound source generating unit in place of the vocal 
cords and a controller for operating the sound source gen 
erating unit, Wherein memory means for storing sound 
source data for singing a song is provided in the controller 
detachably. Therefore, an unlimited number of songs can be 
sung theoretically by storing many songs in many storage 
means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and advantages of the present 
invention Will become clear by the folloWing description of 
preferred embodiments of the present invention With refer 
ence to the accompanying draWings, Wherein: 

FIG. 1 is a diagram shoWing the Whole constitution of an 
electric arti?cial larynx according to a ?rst preferred 
embodiment of the present invention and an enlarged vieW 
of a ?ngertip portion; 

FIG. 2 is a diagram shoWing that the sound source 
generating unit of the electric arti?cial larynx of FIG. 1 is 
attached; 

FIG. 3 is a partial sectional vieW shoWing the relationship 
betWeen the sound source generating unit and a solenoid unit 
When seen from the top of FIG. 2; 

FIG. 4 is a sectional vieW and a partially enlarged vieW of 
the sound source generating unit used in the electric arti?cial 
larynx of FIG. 1; 

FIG. 5 is a plan vieW of FIG. 4 When seen from a direction 
shoWn by an arroW A; 

FIG. 6 is a block diagram shoWing the circuit con?gura 
tion of the electric arti?cial larynx of FIG. 1; 

FIG. 7 is a diagram for explaining the internal addresses 
of a memory card (storage means) used for a singing 
function added to the electric arti?cial larynx of FIG. 1; 

FIG. 8 is a diagram for explaining a treatment method 
When a tone control function is added to the singing function 
of the electric arti?cial larynx of FIG. 1; 

FIG. 9 is a diagram shoWing the Whole constitution of an 
electric arti?cial larynx according to a modi?cation of the 
?rst preferred embodiment of the present invention; 

FIG. 10 is a diagram shoWing another modi?cation of the 
?rst embodiment; 

FIG. 11 is a diagram shoWing an exhalation sensor used 
in the electric arti?cial larynx of FIG. 10; 

FIG. 12 is a diagram shoWing the constitution of key parts 
of an electric arti?cial larynx according to a second pre 
ferred embodiment of the present invention; 

FIG. 13 is a side vieW When seen from a direction shoWn 
by an arroW B of FIG. 12; and 
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FIG. 14 is a block diagram showing the circuit con?gu 
ration of the electric arti?cial larynx of FIG. 12. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The present invention Will be described in detail With 
reference to the accompanying drawings. A ?rst preferred 
embodiment of the present invention and modi?cations 
thereof Will be ?rst described With reference to FIGS. 1 to 
11. 

FIG. 1 shoWs the Whole constitution of a preferred electric 
arti?cial larynx 1. This electric arti?cial larynx 1 comprises 
a sound source generating unit 3 Which is a substitute sound 
source held by a band 2 Which is an interposition means 
attached to the cervical region of the human body 10 and 
able to be alWays placed near the cervical region 10a of the 
human body 10 and a portable controller 4 Which is sepa 
rated from the sound source generating unit 3 and operates 
the sound source generating unit 3. 

The controller 4 comprises a control signal generating 
unit 14 Which includes a pressure sWitch 12 ?xed to a ?nger 
sack 11 placed on a little ?nger 10b and a pressure sensor 13 
operated by the pressure sWitch 12, and a control unit 16 
Which drives and controls the sound source generating unit 
3 in response to a signal from this control signal generating 
unit 14 and has a poWer source unit 15 for supplying poWer 
to the sound source generating unit 3. 

The pressure sWitch 12 contains air therein Which oper 
ates the pressure sensor 13 through a transmission tube 21 
When the volume of the inside air becomes small. A con 
nection cable 22 for transmitting a signal from the pressure 
sensor 13 to the control unit 16 and for supplying the poWer 
of the poWer source unit 15 to the pressure sensor 13 is 
provided betWeen the control unit 16 and the pressure sensor 
13. Further, a poWer supply cable 23 for supplying poWer 
controlled by the control unit 16 to the sound source 
generating unit 3 and supplying poWer for operating a 
pressing unit Which Will be described hereinafter is provided 
betWeen the control unit 16 and the sound source generating 
unit 3. 
As shoWn in FIG. 2 and FIG. 3, the band 2 can extend or 

contract freely, has predetermined elongation strength and is 
Wound round the entire neck including the cervical region 
10a. The sound source generating unit 3 is strongly pressed 
against the cervical region 10a by a solenoid unit 24 Which 
is a pressing unit at the time of vocaliZing. 
As shoWn in FIG. 3, the sound source generating unit 3 

and the solenoid unit 24 are covered With the band 2 and 
attachment portions 25 for attaching the solenoid unit 24 are 
exposed to the outside. The solenoid unit 24 is turned on 
When an electric current runs through coils 26. Therefore, 
When an operator is silent, an iron movable piece 27 ?xed to 
the sound source generating unit 3 is pulled in a direction V 
shoWn by an arroW shoWn in FIG. 3 in de?ance of the 
extension force of springs 28, and the sound source gener 
ating unit 3 retreats in the direction V shoWn by the arroW 
in FIG. 3. When the solenoid unit 24 is turned off by a signal 
from the pressure sensor 13 When or right before the 
operator vocaliZes, the springs 28 extend in a direction W 
shoWn by an arroW and the sound source generating unit 3 
is strongly pressed against the cervical region 10a. 
When the solenoid unit 24 is turned off, the sound source 

generating unit 3 moves in the direction of the cervical 
region 10a. HoWever, When the solenoid unit 24 is turned on, 
the sound source generating unit 3 may move in the direction 
of the cervical region 10a. When pressing force is fully 
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generated by the band 2 Without strongly pressing the sound 
source generating unit 3 against the cervical region 10a by 
the solenoid unit 24, the solenoid unit 24 may be omitted. 
The sound source generating unit 3 is a voice coil motor 

theoretically Whose structure is such as shoWn in FIG. 4 and 
FIG. 5. That is, the motor comprises a cylindrical magnet 31 
Whose both ends are magnetiZed N and S, a cylindrical coil 
holder 32 surrounding the magnet 31, a coil 33 Wound round 
the coil holder 32 and a yoke 34 surrounding the coil 33. 
The coil holder 32 and the coil 33 are completely stored 

in the yoke 34. Ashaft 35 is provided at the center of the coil 
holder 32 and ?xed to circular rubber 36 bonded and ?xed 
to the side end portion of the opening of the yoke 34. To ?x 
the shaft 35, as shoWn in an enlarged portion of FIG. 4, a 
cut-out 35a is formed in the outer surface of the shaft 35, 
rubber 36 is inserted into this cut-out 35a, and an adhesive 
37 is applied to portions around the cut-out 35a. This 
adhesive 37 may not be used. 

A vibration sheet 38 made from an urethane resin is 
opposed to the shaft 35. A doughnut-shaped foamed rubber 
material 39 is provided at the periphery of the vibration sheet 
38 and ?xed to an outer frame 40. The rubber material 39 is 
mated With a circular stepped portion 38a formed in the 
vibration sheet 38 and its peripheral portion is sandWiched 
betWeen the outer frame 40 and a sandWiching member 41 
to be ?xed. A male screW (not shoWn) is formed at the 
peripheral portion of the sandWiching member 41 and a 
portion corresponding to the male screW of the outer frame 
40 is threaded (not shoWn) so that the rubber material 39 is 
sandWiched by turning the sandWiching member 41 to 
proceed. 

The material of the vibration sheet 38 may be other resin 
material such as polycarbonate or metal material. To soften 
the quality of sound produced from the vibration sheet 38, 
a silicone rubber ?lm having a thickness of 0.2 to 0.4 mm 
(not shoWn) may be formed on the entire surface of the 
vibration sheet 38 against Which the shaft 35 is butted. The 
thickness of this thin silicon rubber ?lm is the most prefer 
ably 0.3 mm. 
The operation principle of the sound source generating 

unit 3 is that the shaft 35 goes up in FIG. 4 according to the 
Fleming’s rule When electricity is applied to the coil 33 
because a ?eld is formed (gap) betWeen the magnet 31 and 
the yoke 34. Therefore, the shaft 35 strikes the vibration 
sheet 38 to produce a sound. When electricity is not applied, 
the shaft 24 is loWered in FIG. 4 by the rubber 36. In the case 
of this constitution, the rubber 36 is directly ?xed to the yoke 
34 and the coil holder 32 and the coil 33 are completely 
stored in the yoke 34, thereby making it possible to ?atten 
the yoke 34. 

This sound source generating unit 3 has a thickness H of 
10 mm and a diameter R of 20 mm. When an operator’s 
feeling of physical disorder and appearance seen from a 
third person are taken into consideration, the thickness H is 
preferably 5 to 15 mm. The diameter R is preferably 10 to 
25 mm When the above points of vieW are taken, and the siZe 
of a place corresponding to the cervical region 10a and the 
operation force of the voice coil motor are taken into 
consideration. 
The circuit con?guration of this electric arti?cial larynx is 

shoWn in FIG. 6. The control signal generating unit 14 
comprises a signal amplifying unit 51 and a threshold value 
control unit 52 for determining a point Where the pressure 
sensor 13 is turned on in addition to the pressure sWitch 12 
and the pressure sensor 13. The control unit 16 comprises a 
CPU (Central Processing Unit) 53, a memory drive unit 55 



US 6,735,315 B1 
9 

for accepting a memory card 54 Which is a memory means 
and transmitting information stored in the memory card 54 
to the CPU 53, and a poWer amplifying unit 56 for ampli 
fying poWer supply to the poWer source generating unit 3 in 
addition to the poWer source unit 15. The control unit 16 
further comprises a sound volume control unit 57 for sWitch 
ing the volume of sound analogically, a basic operation 
sWitching unit 58 for sWitching When the control unit 16 is 
turned on or off and When an exhalation sensor Which Will 

be described hereinafter is used, a mode sWitching operation 
unit 59 for sWitching among a ?xed sound (predetermined 
frequency sound) operation, variable frequency sound 
operation and a singing function, a song selection operation 
unit 60 for selecting one from songs stored in the memory 
card 54, and a tone control unit 61 for changing the tone of 
a song as the operator desires. 

The internal memory addresses of the memory card 54 are 
shoWn in FIG. 7. A plurality of songs are recorded in the 
memory card 54. A ?rst song is recorded at a roW address 
A00 and frequency data D00, D01, D02, . . . on respective 
sounds from the start of the song are stored at column 
addresses B00, B01, B02, . . . Similarly, a second song is 
stored at a roW address A01 and frequency data D10, D11, 
D12, D13, D14, . . . on respective sounds from the start of 
the song are stored. Further, data on third, fourth and ?fth 
songs are stored similarly. In this embodiment, ?ve songs are 
stored. The other number of songs may be stored by increas 
ing or decreasing the capacity of the memory. Stated more 
speci?cally, the memory address is updated each time the 
pressure sWitch 12 is operated. For example, the sound at the 
address D00 is ?rst output and then changed to the sound at 
the address D01. To carry out this operation, a simple sWitch 
may be used in place of the pressure sWitch 12. 

To execute a singing function, the memory card 54 Which 
records the melodies of songs is inserted into the control unit 
16, the mode sWitching operation unit 59 is sWitched to a 
singing function, and a song that an operator Wants to sing 
is selected by the song selection operation unit 60. 
Thereafter, by operating the pressure sWitch 12 attached to 
the ?nger, the frequency of each sound in accordance With 
the melody of the song is transmitted to the sound source 
generating unit 3 to produce a sound. For example, to sing 
a song starting With “saita, saita, tulip no hana ga”, by 
pressing the pressure sWitch 12 attached to the ?nger at “sa”, 
the control unit 16 transmits the sound of the frequency data 
D00 for the tone of “sa” to the sound source generating unit 
3. Thereafter, by pressing the pressure sWitch 12 again, the 
tone is sWitched to the tone of “i” Which is the next 
frequency data D01. Thus, tones for the song are output 
sequentially. If the shape of the mouth is changed according 
to the sound of each output tone, a song is sung. One 
memory card 54 stores tones for a plurality of songs and 
enables other songs to be stored. Therefore, it is possible to 
sing various types of music. 

It is possible to store sound source data based on the voice 
data of a person before an operation for removing the larynx 
and not songs. When the memory card 54 (to be referred to 
as “memory card 54 for an operator’s exclusive use” 
hereinafter) Which stores sound source data based on the 
voice data of an operator is used, the constitution of the 
control unit 16 must be slightly changed. Various structures 
for the control unit 16 are conceivable in this case. At least 
the folloWing three changes are possible. The ?rst change is 
that tWo memory drive units 55 are provided: one is for the 
memory card 54 for storing songs and the other is for the 
memory card 54 for an operator’s exclusive use. The second 
change is that the number of the memory drive units 55 is 
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one as it is and a storage portion for storing the data of the 
memory card 54 for an operator’s exclusive use is formed in 
the control unit 16. When the memory card 54 for an 
operator’s exclusive use is inserted into the memory drive 
unit 55, the sound source data of the operator is installed in 
the storage portion of the control unit 16 automatically or by 
a predetermined sWitching portion. The third change is that 
the current singing function is eliminated and a memory 
drive unit 55 for the memory card 54 for an operator’s 
exclusive is provided instead. 

In either case, to produce a sound by the pressure sWitch 
12, the operation sWitch, etc., the sound source data of the 
operator stored in the memory card 54 for an operator’s 
exclusive use or installed in the storage portion of the control 
unit 16 is read. Since the read sound is based on the voice 
data of the operator before an operation, it is possible to 
vocaliZe in a voice similar to that of the operator before an 
operation. 
Sound source data based on the voice data of the operator 

may be stored in the hard disk of a computer or the like and 
not the memory card 54 and installed in the storage portion 
of the control unit 16 by communication means. Further, 
sound source data based on the voice data of the operator 
may be stored in an EEPROM chip and incorporated in the 
control unit 16. Thus, sound source data can be stored in 
various means and used. 

The invention Which makes it possible to provide sound 
source data based on the voice data of the operator and the 
invention Which makes it possible to connect or disconnect 
storage means (memory card 54) to or from the controller 4 
can be applied to a conventional structure comprising a 
sound source generating unit and a controller Which are 
integrated With each other. 
A tone control function provided to the control unit 16 is 

carried out by operating a tone control portion 61. As shoWn 
in FIG. 8, tone control data 66 is added to original tone data 
65 read from the memory card 54 to prepare desired fre 
quency data as output data 67. This makes it possible to 
sharp or ?at the original tone, Which is very preferred for the 
operator Who cannot control the tone With only his/her 
vocaliZation. 

The memory card 54 is preferably a ?ush memory but 
may be an ordinary EPROM or other card type memory 
means. A set of the memory means and the memory drive 
unit may be a set of other storage means and memory drive 
unit such as a set of an optical magnetic disk and an optical 
magnetic recording unit or a set of an optical disk and an 
optical recording unit in addition to a set of the memory card 
54 and the memory drive unit 55. 

Fixed sound operation sWitched by the mode sWitching 
operation unit 59 is carried out by applying pressure to the 
pressure sWitch 12 attached to the ?nger 10b and transmit 
ting a ?xed frequency signal from the control unit 16 to the 
sound source generating unit 3 When the pressure becomes 
higher than a certain level to produce a ?xed sound. In this 
case, the same operation is made possible With a simple 
sWitch and not the pressure sWitch 12. 

Variable frequency sound operation sWitched by the mode 
sWitching operation unit 59 is carried out by applying 
pressure to the pressure sWitch 12 attached to the ?nger 10b 
and transmitting a signal having a frequency corresponding 
to the applied pressure from the control unit 16 to the sound 
source generating unit 3 When the pressure becomes higher 
than a certain level to produce a sound. When pressure is 
further applied, the frequency is changed according to the 
pressure and a signal having the changed frequency is 
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transmitted to the sound source generating unit 3. That is, 
When the pressure is small, a loW frequency signal is 
transmitted to the sound source generating unit 3 and When 
the pressure is high, a high frequency signal is transmitted 
to the sound source generating unit 3. Thus, the control unit 
16 converts the applied pressure into a frequency to change 
the frequency of a sound produced by the sound source 
generating unit 3. 

The operation of this electric arti?cial larynx 1 is outlined 
beloW. 

First, the operator turns on the control unit 16 With the 
basic operation sWitching unit 58. The control unit 16 is 
turned off When this apparatus is removed or When it is 
certain that the operator Will not vocaliZe for a long time. 
The volume of sound is set by the sound volume control unit 
57 of the control unit 16. Further, ?xed sound (?xed fre 
quency sound) operation, variable frequency sound opera 
tion or singing function is set by the mode sWitching 
operation unit 59. 

After the above settings are made, the operator presses the 
pressure sWitch 12 When he/she Wants to vocaliZe. When the 
pressure exceeds a predetermined threshold value, the pres 
sure sensor 13 is activated to transmit a signal informing this 
to the control unit 16. When the CPU 53 of the control unit 
16 receives the signal, it turns off the solenoid unit 24 at ?rst. 
As a result, the solenoid unit 24 presses the sound source 
generating unit 3 against the cervical region 10a. Further, the 
CPU 53 supplies ampli?ed poWer to the sound source 
generating unit 3. With the ampli?ed poWer, the sound 
source generating unit 3 Which has already been pressed 
against the cervical region 10a transmits a sound to the 
cervical region 10a and the operator moves his/her mouth in 
time to the sound so that he/she can vocaliZe. 

With reference to FIG. 9, a modi?cation of the ?rst 
embodiment Will be described. The electric arti?cial larynx 
70 of this modi?cation employs a Wireless system and not a 
Wire system. The same reference symbols in FIG. 9 denote 
the same members as those in FIG. 1 and their descriptions 
are omitted. 

The controller 71 of this modi?cation comprises the 
pressure sWitch 12, a WristWatch type control unit 72 having 
a Wireless function, the sound source generating unit 3 and 
a poWer source unit 73 for the solenoid unit 24. The control 
unit 72 has its oWn poWer source (not shoWn). The control 
of poWer supplied from the poWer source unit 73 to the 
sound source generating unit 3 is carried out by the control 
unit 72 Which controls the output portion of the poWer 
source unit 73. The control unit 72 may control the input 
portion of the sound source generating unit 3. 

In FIG. 9, the pressure sWitch 12 and the control unit 72 
are connected to each other by a Wire. Their interval may be 
connected Wireless. The poWer source unit 73 is placed in a 
pouch 74 put on the Waist and connected to the sound source 
generating unit 3 by a Wire. If the sound source generating 
unit 3 and the solenoid unit 24 have their oWn small-siZed 
poWer sources, the poWer source unit 73 is not necessary. 

With reference to FIG. 10 and FIG. 11, an electric 
arti?cial larynx 80 according to a further modi?cation of the 
?rst embodiment Will be described. In this modi?cation, an 
exhalation sensor 81 for detecting biological information 
and an interposition means 82 for covering only part of the 
neck, and a moving unit 83 for moving the sound source 
generating unit 3 are employed. 

The exhalation sensor 81 detects the strength of exhala 
tion from the hole of the trachea. The frequency of the sound 
source generating unit 3 can be changed according to the 
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strength of exhalation. Only the existence of exhalation may 
be detected, or the sound volume of the sound source 
generating unit 3 may be controlled according to the strength 
of exhalation. 
The exhalation sensor 81 is mainly composed of a sensor 

pad 84 formed of a semi-circular soft resin, air valve 85, 
sensor box 86 storing a sensor and circuit portion 87 having 
a circuit etc. for controlling the detection threshold of the 
exhalation sensor 81. The sensor pad 84 has a guide hole 88 
for guiding exhalation to the sensor box 86 side. 
The interposition means 82 is formed of a T-shaped 

plastic and supports the exhalation sensor 81 and the sound 
source generating unit 3. A poWer and signal transmission 
cable 89 for connecting the control unit 16 is embedded in 
the interposition means 82. This interposition means 82 is 
integrated With a support means attached to the breast or 
shoulder or ?xed to the support means. When the operator 
puts on clothes over these interposition means, a top portion 
of the interposition means 82, that is, only the exhalation 
sensor 81 and a portion therearound can be seen from the 
outside. 
The moving unit 83 absorbs differences among operators 

Who operate this electric arti?cial larynx 80. That is, in the 
electric arti?cial larynxes 1, 70 and 80, the sound source 
generating unit 3 is pressed against the cervical region 10a, 
and a sound therefrom is transmitted to the throat through 
the skin to produce a sound. The position against Which the 
sound source generating unit 3 is pressed differs by each 
person, and the sound source generating unit 3 cannot be 
pressed against the same position. Then, the electric arti?cial 
larynx 80 has such a structure that the positional relationship 
betWeen the interposition means 82 ?xed to the cervical 
region 10a and the sound source generating unit 3 is not 
?xed but can be shifted to any position. 

Stated more speci?cally, the solenoid unit 24 for support 
ing the sound source generating unit 3 can slide in a 
direction X and direction Y shoWn by arroWs in FIG. 10 With 
respect to the interposition means 82. The sound source 
generating unit 3 can be located at the optimum position for 
the operator by sliding. The poWer and signal transmission 
cable 89 is penetrated through the interposition means 82 
and the contact positions of the sound source generating unit 
3 and the solenoid unit 24 With the cable 89 are changed by 
this sliding but both the sound source generating unit 3 and 
the solenoid unit 24 alWays receive poWer supply. 
The solenoid unit 24 Which is the pressing unit of the 

electric arti?cial larynx 80 presses the sound source gener 
ating unit 3 against the cervical region 10a When or right 
before the operator vocaliZes and keeps the sound source 
generating unit 3 aWay from the cervical region 10a When 
the operator is silent. The concrete structure of this solenoid 
unit 24 is the same as shoWn in FIG. 3 and separates the 
sound source generating unit 3 from the cervical region 10a 
in de?ance of the spring 28 When the operator is silent. 
According to this structure, When there is no poWer for 
operating the solenoid 24, the solenoid unit 24 is turned off 
so that the poWer of the poWer source unit 15 can be supplied 
only to the main constituent elements such as the sound 
source generating unit 3. Even When the solenoid unit 24 
does not operate for some reason or other, the sound source 
generating unit 3 can be pressed against the cervical region 
10a by the spring 28 Without fail. Asliding type pressing unit 
may be used in place of the push type solenoid unit 24. 
When the operator does not feel physical disorder if the 
sound source generating unit 3 is alWays pressed against the 
cervical region 10a, the solenoid unit is alWays turned off or 
the other solenoid unit 24 excluding the spring 28 may be 
removed. 
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In the electric arti?cial larynxes 1, 70 and 80, an external 
switch such as the pressure sWitch 13 and an exhalation 
sensor such as the exhalation sensor 81 can be used. A DIP 
sWitch (not shoWn) is provided in the control unit 16 to 
sWitch among 60, 80, 100, 120, 140 and 160 HZ for ?xed 
frequency sound operation and among 60 to 220 HZ, 60 to 
180 HZ, 60 to 260 HZ, 60 to 300 HZ, 80 to 320 HZ and 80 
to 340 HZ for variable frequency operation by means of the 
external sWitch and the exhalation sensor. These values are 
used in the electric arti?cial larynxes 1, 70 and 80 and 
merely shoW one example. Other values may be used. For 
example, the ?xed frequency may be set at intervals of 10 HZ 
and the number of frequencies may be changed to 7 or more 
or 5 or less, either one or both of the loWer limit and upper 
limit of the variable frequency may be changed. The sWitch 
ing means may be a rotary sWitch or select sWitch besides 
the DIP sWitch. 
When each of the electric arti?cial larynxes 1, 70 and 80 

is left While the basic operation sWitching unit 58 Which is 
the main sWitch is not off, the poWer of the poWer source unit 
15 runs out. Therefore, When the apparatus in left While it is 
off and there is no input for a predetermined time, for 
example, 20 minutes, the sound source generating unit 3 is 
activated. Further, When this state is continued for a prede 
termined time, for example, 10 minutes, the sound source 
generating unit 3 is activated. Thus, the operator’s forgetting 
to turn off the sound source generating unit 3 or the like is 
prevented. The operation of each time is carried out by 
driving the sound source generating unit 3 several times in 
several seconds. To prevent the operator’s forgetting to turn 
off the sound source generating unit 3, the sound source 
generating unit 3 is activated three times for an interval of 
10 minutes, or the interval of activating the sound source 
generating unit 3 is gradually extended or shortened. 

The voice coil motor and the vibration sheet are used to 
constitute the sound source generating unit 3. ApieZoelectric 
sounding body, an electronic sounding body using an IC and 
speaker or a vibration sheet system using other motor such 
as an ultrasonic motor as a drive unit may be used as the 

sound source generating unit 3. 
In the electric arti?cial larynxes 1, 70 and 80, it is not 

necessary to hold the body. When the sWitches of the electric 
arti?cial larynxes 1, 70 and 80 attached to a hand are 
attached to a little ?nger 10b, for example, some Works 
Which require both hands, for example, taking a memo While 
vocaliZing over the telephone can be done because the little 
?nger 10b does not play an important role in the daily life. 

Since a frequency change can be added to a produced 
sound by the operation of the pressure sensor 13, a voice can 
be intonated. The sound source generating unit 3 may be 
?xed to a portion near the cervical region 10a, and the 
control unit 16 may be inserted into a pocket, ?xed to a belt 
or placed in a pouch or pochette. Therefore, even When the 
electric arti?cial larynx 1, 70 or 80 is used, it does not stand 
out much. 

Further, these electric arti?cial larynxes 1, 70 and 80 have 
a singing function Which enables the operator to sing With 
ease an unlimited number of songs theoretically by exchang 
ing the memory card 54 Which is the storage means. The 
sound source generating unit 3 can be moved by turning the 
band 2 ?xed to the cervical region 10a, or the sound source 
generating unit 3 can be shifted to any position Within the 
range of the interposition means 82, thereby making it 
possible to make up for differences in the position of the 
cervical region 10a by each person. 

Adescription is subsequently given of an electric arti?cial 
larynx 90 according to a second preferred embodiment of 
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the present invention With reference to FIGS. 12 to 14. FIG. 
12 and FIG. 13 are a front vieW and a side vieW of the 
electric arti?cial larynx 90 attached to the cervical region 
10a, respectively. A band 91 to be attached to the cervical 
region 10a is provided With a sensor 92 for detecting 
exhalation Which is one piece of biological information and 
a sound source generating unit 93. A solenoid 94 is used to 
press the sound source generating unit 93 against the cer 
vical region 10a. 

In FIG. 13, the sensor 92 for detecting exhalation Which 
is one piece of biological information detects exhalation to 
detect the vocaliZing Will of the user Which is also the 
operator. The detected signal is transmitted to a CPU 95 
Which ?rst provides a signal to the solenoid 94 When the 
signal exceeds a certain threshold value. The solenoid 94 
Which receives the signal presses the sound source gener 
ating unit 93 against the cervical region 10a and the CPU 95 
provides a signal to the sound source generating unit 93 
pressed against the cervical region 10a to produce a sound. 
The sound source generating unit 93 Which has already been 
pressed against the cervical region 10a transmits a sound to 
the cervical region 10a and the user moves his/her mouth in 
time With the sound to vocaliZe. The sound source generat 
ing unit 93 is pressed against the cervical region 10a by the 
solenoid 94 only at the time of vocaliZing in such a manner 
that a sense of oppression more than required should not be 
given to the cervical region 10a. If a sense of oppression 
does not annoy the user, the sound source generating unit 93 
may be alWays pressed against the cervical region 10a. 
Exhalation is used as means for detecting biological infor 
mation. The same effect is obtained When other biological 
information is used and When other external signal is used in 
place of biological information. 

Since this electric arti?cial larynx 90 is constituted as 
described above, the folloWing effects are obtained. 

1) Both hands can be used freely at the time of vocaliZing. 
2) Since both hands can be used freely, movement or Work 
Which requires both hands becomes easy, thereby making 
it possible to promote the return of a person Who had an 
operation for removing the larynx to the society. 

3) Since the electric arti?cial larynx 90 is alWays attached to 
the cervical region 10a, an operator can vocaliZe right 
aWay Without pressing the electric arti?cial larynx 90 
against the cervical region 10a When he/she intends to 
vocaliZe. 

4) An operator can vocaliZe naturally When he/she is looked 
at. 

Preferred embodiments of the present invention have been 
described above. The present invention is not limited to 
these embodiments and many changes may be made in 
design Without departing from the spirit and scope of the 
invention. 
As described above, the electric arti?cial larynx of the 

present invention is used as a sound source in place of the 
vocal cords of a person Who had an operation for removing 
the larynx. Particularly, it is very useful for a sickly person, 
aged person and other person Who has the difficulty of 
mastering gull vocaliZation. Also, it is very preferred for a 
person Who feels the trouble of operating an electric arti?cial 
larynx and a person Who Wants to use both hands When using 
the apparatus. 
What is claimed is: 
1. An electric arti?cial larynx having a sound source 

generating unit for generating a sound and a controller 
Which is separated from the sound source generating unit 
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and coupled thereto to operate the sound source generating 
unit, comprising: 

an operating device coupled to the sound source gener 
ating unit and responsive to a control signal from the 
controller to move said sound source generating unit 
into and out of pressure against the cervical region of 
a user, and 

interposition means adapted to support said operating 
means and said sound source generating unit on a user, 

said operating device being attached to the interposition 
means, 

Whereby the sound source generating unit is under pres 
sure against the cervical region When the user is speak 
ing and is out of pressure When the user is not speaking 
and Wherein said sound source comprises a ?rst plunger 
to actuate said sound source generating unit in gener 
ating a sound and Wherein said operating device com 
prises a second plunger to move said sound source 
generating unit into and out of pressure against the 
cervical region. 

2. The electric larynx of claim 1 Wherein said operating 
means moves said sound source generating unit When, or 
right before, a sound is produced from the sound source 
generating unit. 
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3. An electric arti?cial larynx having a sound source 

generating unit for generating a sound and a controller 
Which is separated from the sound source generating unit 
and coupled thereto to operate the sound source generating 
unit, comprising: 

an operating device coupled to the sound source gener 
ating unit and responsive to a control signal from the 
controller to move said sound source generating unit 
into and out of contact With the cervical region of a 

user, 

interposition means adapted to support said operating 
means and said sound source generating unit on a user, 

said operating device being attached to the interposition 
means; and said sound source comprises a ?rst plunger 
to actuate said sound unit to generate a sound and 
Wherein said operating device comprises a second 
plunger to move said sound source generating unit into 
and out of contact With the cervical region. 

4. The electric layrnX of claim 3 Wherein said operating 
means moves said sound source generating unit When, or 
right before, a sound is produced from the sound source 
generating unit. 


